
National Aeronautics and
Space Administration

Langley Research Center
Hampton, Virginia 23681-2199

NASA/CR-2000-210115
ICASE Report No. 2000-21

On the Combined Performance of Non-local Artificial
Boundary Conditions with the New Generation of
Advanced Multigrid Flow Solvers

T.W. Roberts
NASA Langley Research Center, Hampton, Virginia

D. Sidilkover
ICASE, Hampton, Virginia

S.V. Tsynkov
Tel Aviv University, Tel Aviv, Israel

Institute for Computer Applications in Science and Engineering
NASA Langley Research Center, Hampton, VA
Operated by Universities Space Research Association

April 2000

Prepared for Langley Research Center
under Contract NAS1-97046























































W(2,1) cycles

L 2(
p)

0 5 10 15 20
-14

-12

-10

-8

-6

-4

-2

0

129 x 129 grid
129 x 65 grid
129 x 33 grid
129 x 17 grid
129 x 9 grid

Circular cylinder, exact boundary condition for pressure
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Circular cylinder, exact boundary condition for pressure
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Circular cylinder, global boundary condition for pressure
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Circular cylinder, global boundary condition for pressure
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Circular cylinder, local boundary condition for pressure
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Circular cylinder, local boundary condition for pressure
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Karman-Trefftz airfoil, 10o trailing edge angle
exact Dirichlet boundary condition for pressure
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Karman-Trefftz airfoil, 10o trailing edge angle
exact Dirichlet boundary condition for pressure
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Karman-Trefftz airfoil, 10o trailing edge angle
global boundary condition for pressure
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Karman-Trefftz airfoil, 10o trailing edge angle
global boundary condition for pressure
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Karman-Trefftz airfoil, 10o trailing edge angle
local boundary condition for pressure
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Karman-Trefftz airfoil, 10o trailing edge angle
local boundary condition for pressure
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Karman-Trefftz airfoil, 10o trailing edge angle
exact Dirichlet boundary condition for pressure and velocity

W(2,1) cycles

L 2(
p)

0 5 10 15 20
-14

-12

-10

-8

-6

-4

-2

0

129 x 129 grid
129 x 65 grid
129 x 33 grid
129 x 17 grid
129 x 9 grid

Karman-Trefftz airfoil, 10o trailing edge angle
global boundary condition for pressure and velocity
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Karman-Trefftz airfoil, 10o trailing edge angle
local boundary condition for pressure and velocity
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Surface pressure error for Karman-Trefftz airfoil,
10o trailing edge angle, 129 x 129 grid
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Surface pressure error for Karman-Trefftz airfoil,
10o trailing edge angle, 129 x 65 grid
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Surface pressure error for Karman-Trefftz airfoil,
10o trailing edge angle, 129 x 33 grid
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Global boundary condition
Local boundary condition
Exact Dirichlet boundary condition

Surface pressure error for Karman-Trefftz airfoil,
10o trailing edge angle, 129 x 17 grid
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Surface pressure error for Karman-Trefftz airfoil,
10o trailing edge angle, 129 x 9 grid
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Speed error at surface for Karman-Trefftz airfoil,
10o trailing edge angle, 129 x 17 grid
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Global boundary condition
Local boundary condition

Speed error at outer boundary for Karman-Trefftz airfoil,
10o trailing edge angle, 129 x 17 grid










